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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a semiconductor 
device of high reliability. 

SOLUTION: An amorphous semiconductor film 110, whose main component is 

silicon is crystallized through catalytic action of Cu (copper) or Fe 

(iron), thus a crystalline silicon film 114 is obtained. Then, a 13 group 

element (typically boron) is selectively added to form a gettering region 

151, and by heating process, Cu or Fe in a region 152 to-be-gettered is 

moved to the gettering region 151. Thus, such active layer 153 as metal 

element such as Cu, Fe, etc., is removed is obtained. 
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Amorphous semiconductor film crystallisation method employed in 

manufacture of thin film transistor used in electro- optical apparatus - 
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Abstract (Basic): JP 11087733 A 

NOVELTY - A specific group element is selectively introduced to the 
crystalline semiconductor film (114). The gettering process is 
performed in the area where specific group element is guided by heat 
processing in the catalyst element. 

DETAILED DESCRIPTION - An amorphous semiconductor film (110) that 
consists of silicon is formed on an insulated surface of a substrate. A 
catalyst element is introduced to activate crystallization in amorphous 
semiconductor film and a crystalline semiconductor film (114) is 
obtained. 

USE - USE - In manufacture of thin film transistor (TFT) used in 
electro-optical apparatus. Used as display device in electronic 
machine. 

ADVANTAGE - ADVANTAGE - The capability of operation and reliability 
of circuit are improved by preventing defect due to characteristic 
variation during production of TFT. 

DESCRIPTION OF DRAWING(S) - The figure shows diagram of production 
process of crystalline silicon film. (110) Amorphous silicon film; 
(114) Crystalline semiconductor film. 
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[0079] ftfc. ^ay>5n*«:j:-sy 3T ir u>yja 

awa*©^ n y t&fav&m&mnt * 0 , y * * 
';>*^a***»6titt<ft-s»*i3W*s. *ofcaMw»fc 30 

JBSiftKfcSTS L< «S00 -1000°C <f^#JCt&950 
•C) tU «ffl|I«lffl6i 0.1- 6hr\ ««W6C« 0.5- 1 

[0080] ««wac*«s«i uxtewmnm^tptctt 
Lrs<t*^ (Hcnto.s -io»g% (*aat«r 

0 °a 3osKDUamm^f^a:B:^ hc i ?gg£±t5 
«ifieu:iTst. sttiositcniaaoBiiw* 

[0 08 1] SSfc. ^ay>5c**^{t^«Lr«H 40 
CI#X«^fC&HF, N F 3 , HBr. CI, . CI 
Fj . BClj , F 2 , Br, mo^a^yjtm^ij 

1 tswfr h a«nfc— « * t co % m ^ £ c 

[008 2] C©XStC*5l^r53:rSttJBcti©CuS/cB 
Fe*sfflatt€)tBYfc!»itti>-cyy5rU>^3tl. 

§y-^y> y s»* £ #^tew<c>«& ^ p y > «c j: s y 

Cu^F e^ttir^Ci^r^S. 50 
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[008 3]^/c JifeM&Mffilc<£ fprStt® 175* 

mvtmMtBus&mftLmmitm 1 7 6 jwaasn 

**i£B«tc?§t4JB 1 7 5tt«WffcKJ:^TWW* 

[0084] CHti6 <B> ©tfcffl#?#6*ifc6, 
*CC, *»«17 64RSiry^ HSHB17 7* 

[0085] c cry ^ f-ttikR 1 7 6 *#dtcfc«fc 

700^1100XSS<OJnJ«^a*?T^<i:fiC». C<DM»ffi 
SCCJ:oTffi1£Jf 1 75i^ bffitll 7 7i(DSI 

[0 0 8 6 3 y-/ HB»H1 7 6*fiEJKL,fcat? 

[oo87]it coftu^si^cfcDyv 

7 7a*OI«*©l5lJbfeia*i*. B*L<»«HI»H« 
*£3*HSlfcWD 9 5 0tl BSBBgKOttffiWffi 

[0088] oir§6 (o ©ttiB^f#6ns 0 a 

[0089] [HJ6WI8D 3SSIifiWir«. ^SfiWI7i« 

s&5«fiS-C3tfa>y?$r >;>yi/^py>y^ 
[0090] *-r. *ssffiiix»2©xsecaeoria7 

hv^^r^>o, *©tfiBT3jfn>©asj!jDxg*m^ 
y^^y>y««i 8 i^^^nrt,^. 

[0 0 9 1 3 ^CK, U^h^i'lSOJ&RiLfc 

a. OT»»a«: J: r> r »y ^ u > y«« 1 8 2 ka» 

T5C u*fc«:F e*y y 5? V>?WM1 8 

m\ y^4ry>yxa*tf9. 07 (b) 3 
[0092] c 5 or#n>ic<t-5y^4? y>yxs^ 
»7Wc6. ^tc^ay>7c^^^^ffl^*riil»M 

^ao^«^«7T7RLfcafrtcfi6i«fic^ fc 

/ct. y^^y>yffl«i 8 i^e«y^^ r J>y«« 

1 8 2^©7Ka>©i»a:»*|»Ctea&. SSffiS(i7 0 
0-800 e Ci-T5C<5:^^L/^ o [ (H7 (C) ) 

[0093] coimmtmic j: o «y ^ ^ y >y« 
«i 8 2+©cu*ai«f eA$d e>«cy^ * »j>y$ 



(3) 

13 

[0 094] c5ur^Dy>tCcfc£y*£y>yxfi 

8 4*JgfiSrS, (B7 (D) D 
[0 09 5]4fc, l&gtftJ^l 8 3 yBS<D 
«SIB<tL"C*Jffl-rSC<!:*sr#S. y»tt 

isut, trfetcy^ nftWRtJigJSR-rntfJi^. rsa 
-rntf^c^ io 

CO 0 9 7 ] 04 (A) <c*jt,»T\ lOOttT* 

M^/c^7^1g t 2 0 1 fcfc««**l$fctffeS* 
ir^^-fFSi, 2 0 2«^Yh«»JH. 2 0 3JJ 

A 20 
[0098] *IM«rit ^ISiI2 0 3 <D±CC 
Fe (Cu-CfeSb^) ^SUcI (J«T\ Fe§ 
«Jf£P¥-&) 2 0 4^M« a Fe$W»2 0 4<DJB 
ffi # e> J; 5 ¥ 7-130652^&« ( ^ CC 

cce»stifc»»**jffl-rntfsc*. ess 

(A) ) 

[0099] * fe. ±E^«r tt««7aR©*iinxe* 

[0100] yciC, 5 50X2 B#|fflffl«©7lc*tti LCD 
fft, WftfelfflaWT? 5 5 0X4 i^<OttlM«a«:ife 
U ^a«a*M2 0 3©iBS{t«:tf 5. CUtttfl 
fta*R2 0 5 3&s»6tiS. C08 (B) 3 

[0 10 1]:X5C, Uy^hvx^206^1 ^'n 

yty v % u > 207 3w&j£ $ n y * f > y 

^207 CWKflEXgttHififfl 1 CC*n L/fe^^Sfx tf 40 
fit*. CH8 (C) ) 

[0 102]»C. l/y^^X^2 0 6^fSO/c 

y * *y > ycofertxDflnfRjaji ( 6 o o x 1 2 b§ 

IB) *ffC>. »y* *'J>y«*2 0 84i<Z>Fe (*fc 

ttcu) *y**y>y««2 0 7^«t#«is-a:&. 

C08 (D) ) 

[0 103] CHt, ^'a>iCcfc:^Fecoy^^ , ;> 

yxg^TLfe^, '<*-~>y*m\ »y**'j 

CH8 (E) ] 50 
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[0104]» k y^ F^S2 0 l§7^^iL/cg 

HBR) Sr^ttJOT lxuo 17 - 5X10 1 8 atoms/on 1 !iJg<D 
flBfceW8»««2 11,21 2^0^-T^o (09 
(A) ) 

[0105]^ U^F7X^2104RSlte 
^ W?rt*-~^#hX 1>*JX h7X^2 1 3*ffJfiJ 
T5 e fit, »VNffl*fl#rS=FI««!7C**ia9 

<A) £>B$ J; D 4>iSr£K ( 1X10 19 - ix atoms/cm 
J SK> «:SfllLrNTFtOV-X«g«2 1 4 , KU 
Y>«Mi^2 1 5 t^fiS-T*. 

[0 10 6] Sfc. C(5DS$. 2 16, 2i7r^sn& 

DD«W ( Li qht Doped Drain ) iirMt^o 2 6> 
CC2 1 8T7RSnS«at*^ + *Jl/»flE«i«-i<c4. 
CB9 (B) ] 

[0 10 7KXCC, U^hvx^2 13^SUc 

x+^^-if-^BBsrsci-casaii^fe^* 
>ttAB©j»©@a tmm u fe:m«w>iSttfk*tT 

5. 099 (C) 3 

[0 10 8] U-lf-T--;i>#**7Lfe6, JBffl»* 
§2 19^: 300-500 nmCDjl^CCf^-r^o JMOttlMR 

2 1 9[xmimmm, mtimm. mm±mmmx\^ 
tizommmxnj&ztiz* 
[ o i o 9 ] or , ^©±ccftja»Rt?a s y - 
§220, h*i/>r>ii2 2 i *}Kja-rs. #jsai^<h 
it«r;i/^^A, so^Jk a?>yxr* 

100—300 nm<b-r*l&*fil> 0 C^9 (D) ] 
[0110] ^*JC*fUr**»H»tt>, 350 

•c2n#Higs<3r)anJ»«ka%?fi^ mm **n>» 

cfcor^9 (D) CC7n-r«^c#3S©iK^^^S[TFT3&s 
[0111] &*s % *HSfiW-CttN^+*Jl/®tFT€r 

[0 1 1 2 ] *fe. 4^^M»#AK^tt<D«rAfb^ 

ISIMt*a*ffl^r*)flC>. *fe. HJSWI3, 4 

[0 1 1 3 ] $fe, *«i 0-C535*«*fflC*ntf, 31 
SCT7, 8CC^Ufe«lfiR<ta*^to-t*4cA«>aTSBr* 

4. fefeL, -eoia^cctty-f h^®(^w^tt4>#ja[-r 
[0114] tmmmi od hm^is, e^/di9ra 

-e<Dfe^, 151— Bfi±«:N^ + *Jl/SSTFT<bP^ 
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coils] tnmmi n ussws, e* few: gees* 

[0116] C<Dfc§^, L#Ciffl[«E4^Xffl!JK:tt3tP 

r»6tf i 3gOTJt£, -r^^xflBccib^raet* i 5 
a«Ltici 3K7n**astti-ra««i i sks 

[0 11714*1, *»|«*3|JfcWi-4*fctt7. 
[0118] C^ttffl 1 2 ] *|6JfcWr«30W5 1 - 1 

c»T#^;*»«±K:0i»*jej«u 

•J-6«^©«*S%r. EL 

(xU^FdJl'U^y^) i^i, EC (xl/^ 20 

fcfmr 4 c i as pjt $> 
[0119] ttfa, *w«»K*5c»r«ai*^«<t 

[oi2oiiio (a) cc^-r©wjaa**»t« <?s 

fcH*^ xihik i 2 , y -xw«B»HK 13, y 
a \-m%wmi%\ 4r«BEsn&. ft**, r^^^ 30 
h ';#*s«i KDSStaot. 010 (a) 

[0121] jet±©8ttjisrc«:57^f ^ ^ f 

*Sfel 1 ±, *fffilSSl 6<fc©BJCCfc«SliJl (Efivli 

-CtiT^TW yvh >j ^*a«i io-*»*i»uj-rs« 

&C*tftS& 1 6 3M»*3*VCC*£. 40 
[0122] CWBWJV-^/^ hfflfgS&HSSl 

3,14 CC^s&i^oe^ieaTS/ci&cDjfl^iW* 

ffiLCC&^TfeO, FPC (^UtS/^'^ht- 

*v h) 1 7*ffitt^*/cd&4>««<fcft4. 
[01231 J/c, FPC 1 7£fl*DttW4«**?r3& 
I C?^?*l 8, 19*K0ftlUCi*Jt 

&OlCWSrC&£o 50 
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[0 124] CCD I C*vy'tem&\ftn*&i*Vr : *m 

nfcMOSFETrStsISS^^b, *n*ICfy^ 
[0125] ftte, *H»W^tt I C ? ^ 1 7 , 18 

[0126] ft *$, ^mmmc^irm^it^-MtJx. 
[0127] i^mmi 3D hib«i 2oc?sLfc«a* 

[0i28]*o»tc»«iirit i^**-* 

TV, ^7 Fv^Vhf^yi/^, *7-^b*^— >3 

(^U;l,a>t^-^, ft£# 

[0 129] SI 1 <A) {*»»WSr*0, W2 0 
0 1 v S^H1*3B2 0 0 2, ^A^IH52 0 0 3. ^ 
S6S2 0 0 4. 0 0 5. 7>ft200 

erfltessti*. *««mc*#^ai*»2 0 0 2 t sj» 

A^S52 0 0 3, 3Jin£SB2 0 0 4«K:iBflrr* 

CO 13 0] HI 1 (B) tttf+*^7T'*9 , *(* 
2 10 1. 10 2, #^A^SP2 103, ft 

(^>f^2104, /^f'J-2 105* S«»2 1 

oetfjs^n^o $^(JS^i2 102, #^ 

A^SP2 10 3, S&SP2 1 0 6 CCjg ffl-T 4 CiOTt 

4. 

[0 13 1] 011 <C) 
-tr;l/n>fjL-$) r*tk $i*2 2 0 K 
22 02, 3«8B2 2 0 3, «fpX-f^2 2 0 4, ^ 
^B2 2 0 5 rtJJfiSS*^. 2 2 0 

3, »saS«2 2 0 5»C*B-C#S. 

C0 1 3 2 3 H11 (D)tt^yF7»)>h^^l/ 
>f"C*«3. $1*2 3 0 1, S^i2 3 0 2, A> Fffl 
2 3 0 3tM?n^ ^(^192 3 0 2iC® 

[0133111 1 (E) ttUTS^ci^i^^-r* 
0, *($2 4 0 1, 3&JS2 40 2, «tj^S2 4 0 3, 
d*t^-A^7*y 7^2404, »J7U^^-Z40 
5, 240 6, X^«;->2 4 0 7r«flESti* 0 

w««?ss6a2 40 3ccaja-rsc<fc#-e*s. 

[0134111 1 <F) 5i^n> hffl^as/* 4?^- 
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5 0 1 . %M2 5 0 2. ^^ffi2 5 0 = 
3. ^S2 5 0 4. ^:J"J->2 5 0 5-C«fi£?n 

s. 

co 135] «±o«{c. xmmwvmiSnmixmebT: 

■< tt <SfCC 4> ?§fflT z> c <t #"C# 
[0 136] 

^mmL-kMmnM (Cu. Fe) 4lo>icJ:-,t 
[0137] COttJlttafSW«*«l»rfai0*:TF 
[0 138] &tc> ^(D&rjiTFTVm&LlLmi&Zm 

immtDffimtmw] 

[01] xtst* 1 «c*w zma&msnmewmim 

[02] lltfeM 2 tC*»W 2 «AtiS9MI<Df»(xa 
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: [03] ^ttMStc^ittat^RROf^Hn^ 
[04] Wt«5«:*fW4Wg|h5>J?xdr©ffH 

xs^m-ria 

[05] ja6W6K*W*»Wh?>t?**©flp« 

xg£^-r0 

[06] SB»«7«:*fW*}WiH^>i?^5r<Ofl*l 

XH^Tia 

[07] *ltW8 h^>S?^4r©f|flR 

[08] 9 tcis » -5 ttJM£&*JRti>fl;HXa 

£jKT0 

[09] %ibM 9 CCfc W * i|£&&^lM>fHHXe 

[010] Xffeffl 1 2 tc * W * *ftl#¥SiaoflMK& 

^0 

[011] UStW 1 3 tCfcW -5S-^tSSCD«B2*7KT 
0 

[??^<7?I&BJ§] 

1 0 0 mmmmzm-rzmm 

1 1 0 &Mt3$lt 

112 Tfcg 

1 1 4 isAttsxgi 

142 P^Xh-^Xi' 

151 y»*y>^«« 

152 tt^y 

1 5 3 ffiffil 
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